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With the rapid development of e-commerce in recent years, the number of 
e-commerce sites such as bamboo shoots after a spring rain, the trend of rapid growth, 
the number of e-commerce sites in the goods was the explosive growth. Single shop 
sales of goods to cover all of the commodities is almost impossible. For e-commerce 
website merchandise operator, how to choose a popular commodities for sale becomes 
a big challenge. Collecting merchandise information from word wide web, and sale 
the popular commodities becomes an effective way. 
Web crawler is a kind of network robot, through the web crawler, the computer 
can collect the information in the Web page automatically. Focused web crawler is a 
web crawler, which is used to collect the web page under a specific topic. Different 
with the general web crawler, focused web crawler which has stronger pertinence and 
higher precision. By the web crawler we can collect the commodity information from 
E-commerce website, and parse out structured commodity information automatically. 
It’s a way to collect the commodity information in the network.  
The paper offers the design and development of the commodity information 
collection system based on web crawler. 













目  录 
III 
目  录
第一章 绪论 .............................................................................................. 1 
1.1 研究背景和意义 ............................................................................................. 1 
1.2 国内外研究现状 ............................................................................................. 1 
1.2.1 搜索引擎................................................................................................ 1 
1.2.2 垂直搜索引擎........................................................................................ 3 
1.2.3 主题网络爬虫........................................................................................ 3 
1.3 论文主要研究内容 ......................................................................................... 5 
1.4 论文结构安排 ................................................................................................. 5 
第二章 系统需求分析 .............................................................................. 7 
2.1 系统概述 ......................................................................................................... 7 
2.2 系统的可行性分析 ......................................................................................... 7 
2.3 系统功能简述 ................................................................................................. 8 
2.4 系统功能需求分析 ......................................................................................... 8 
2.4.1 作业调度................................................................................................ 8 
2.4.2 爬行器.................................................................................................... 8 
2.4.3 解析器.................................................................................................. 10 
2.4.4 用户及权限管理.................................................................................. 11 
2.4.5 数据查询.............................................................................................. 12 
2.5 系统非功能性需求分析 ............................................................................... 13 
2.5.1 安全性要求.......................................................................................... 13 
2.5.2 性能要求.............................................................................................. 13 
2.5.3 可伸缩性.............................................................................................. 13 
2.5.4 灾难恢复能力...................................................................................... 13 
2.6 本章小结 ....................................................................................................... 13 
第三章 系统设计 .................................................................................... 14 
3.1 设计目标与原则 ........................................................................................... 14 
3.1.1 设计目标.............................................................................................. 14 
3.1.2 设计原则.............................................................................................. 14 
3.2 系统的整体设计思路 ................................................................................... 15 
3.2.1 设计思路.............................................................................................. 15 
3.2.2 系统的体系结构.................................................................................. 15 
3.2.3 系统的功能模块.................................................................................. 16 
3.3 系统部署设计 ............................................................................................... 16 
3.4 商品信息收集子系统的设计 ....................................................................... 18 













目  录 
IV 
3.4.2 爬行器模块的设计.............................................................................. 20 
3.4.3 解析器模块的设计.............................................................................. 21 
3.5 商品信息查询子系统的设计 ....................................................................... 21 
3.5.1 用户及权限管理模块的设计.............................................................. 21 
3.5.2 数据查询模块的设计.......................................................................... 22 
3.6 数据库设计 ................................................................................................... 22 
3.6.1 数据库总体设计.................................................................................. 22 
3.6.2 商品信息收集子系统数据库设计...................................................... 23 
3.6.3 商品信息查询子系统数据库设计...................................................... 24 
3.7 本章小结 ....................................................................................................... 28 
第四章 系统实现 .................................................................................... 29 
4.1 系统配置 ....................................................................................................... 29 
4.1.1 开发环境配置...................................................................................... 29 
4.1.2 数据库配置.......................................................................................... 29 
4.1.3 Quatz 配置 ............................................................................................ 33 
4.2 作业调度模块的实现 ................................................................................... 33 
4.2.1 任务的实现.......................................................................................... 34 
4.2.2 触发器的实现...................................................................................... 37 
4.2.3 调度器的实现...................................................................................... 38 
4.3 爬行模块的实现 ........................................................................................... 40 
4.3.1 种子网站管理...................................................................................... 40 
4.3.2 爬行任务的管理和分配...................................................................... 40 
4.3.3 爬行器的实现...................................................................................... 42 
4.4 页面解析模块的实现 ................................................................................... 46 
4.4.1 页面分类器.......................................................................................... 47 
4.4.2 页面解析器.......................................................................................... 48 
4.5 用户及权限管理模块的实现 ....................................................................... 50 
4.5.1 用户和角色管理.................................................................................. 50 
4.5.2 用户验证.............................................................................................. 52 
4.5.3 单点登录.............................................................................................. 56 
4.6 商品查询模块实现 ....................................................................................... 58 
4.7 本章小结 ....................................................................................................... 59 
第五章 系统测试 .................................................................................... 60 
5.1 测试环境配置 ............................................................................................... 60 
5.1.1 系统测试环境的配置.......................................................................... 60 
5.1.2 MongoDB 集群的配置 ........................................................................ 60 
5.2 系统的测试 ................................................................................................... 61 
5.2.1 单元测试.............................................................................................. 61 
5.2.2 功能测试.............................................................................................. 62 
5.2.3 性能测试.............................................................................................. 63 
5.3 本章小结 ....................................................................................................... 64 













目  录 
V 
6.1 总结 ............................................................................................................... 65 
6.2 展望 ............................................................................................................... 65 
参考文献 .................................................................................................. 67 
















Chapter 1 Introduction ............................................................................. 1 
1.1 Background and Significance ........................................................................ 1 
1.2 Overview of Domestic and Foreign ............................................................... 1 
1.2.1 Search Engines ........................................................................................ 1 
1.2.2 Focused Search Engines ......................................................................... 3 
1.2.3 Focused Web Crawler ............................................................................. 3 
1.3 Main Content ................................................................................................... 5 
1.4 Organizational Structure ................................................................................ 5 
Chapter 2 System Requirements Analysis .............................................. 7 
2.1 System Introduction ........................................................................................ 7 
2.2 The feasibility analysis of the system ............................................................ 7 
2.3 System Function Description ......................................................................... 8 
2.4 Detailed Analysis of System Function Requirements .................................. 8 
2.4.1 Job Scheduling Module........................................................................... 8 
2.4.2 The Spider Module ................................................................................. 8 
2.4.3 The Parser Module ................................................................................ 10 
2.4.4 Users and Permissions Management Module ....................................... 11 
2.4.5 Data Query Module ............................................................................... 12 
2.5 The Analysis of System Non-Functional Requirements ............................ 13 
2.5.1 Security Requirement............................................................................ 13 
2.5.2 The Performance Requirements ............................................................ 13 
2.5.3 The Scalability ...................................................................................... 13 
2.5.4 Disaster Recovery Ability ..................................................................... 13 
2.6 Summary ........................................................................................................ 13 
Chapter 3 System Design ....................................................................... 14 
3.1 Design Goals and Principles ......................................................................... 14 
3.1.1 Goals ..................................................................................................... 14 
3.1.2 Principles............................................................................................... 14 
3.2 The Overall Design of The System .............................................................. 15 
3.2.1 Solution ................................................................................................. 15 
3.2.2 Architecture of The System .................................................................. 15 
3.2.3 Function Modules of The System ......................................................... 16 
3.3 System Deployment Design .......................................................................... 16 
3.4 The Design of The Commodity Information Collection Subsystem ......... 18 















3.4.2 The Design of Spider Module ............................................................... 20 
3.4.3 The Design of Parser Module ............................................................... 21 
3.5 The Design of The Background Subsystem ................................................ 21 
3.5.1 The Design of Users and Permissions Management Module ............... 21 
3.5.2 The Design of Data Query Module ....................................................... 22 
3.6 Database Design ............................................................................................ 22 
3.6.1 Overall Design of Database .................................................................. 22 
3.6.2 The Database Design of The Commodity Information Collection 
Subsystem ...................................................................................................... 23 
3.6.3 The Database Design of The Background Subsystem .......................... 24 
3.7 System Deployment Design .......................................................................... 28 
Chapter 4 System Implementation ........................................................ 29 
4.1 System Configuration ................................................................................... 29 
4.1.1 Development Enviroment Configuration .............................................. 29 
4.1.2 Database Configuration ........................................................................ 29 
4.1.3 Quatz Configuration.............................................................................. 33 
4.2 Implementation of Job Scheduling Module ................................................ 33 
4.2.1 The Implementation of The Job ............................................................ 34 
4.2.2 The Implementation of The Trigger ...................................................... 37 
4.2.3 The Implementation of The scheduler .................................................. 38 
4.3 Implementation of Crawling Module .......................................................... 40 
4.3.1 Seed Management ................................................................................. 40 
4.3.2 Crawling Tasks Management ................................................................ 40 
4.3.3 The Implementation of The Crawler ..................................................... 42 
4.4 Implementation of The Parser Module ....................................................... 46 
4.4.1 Page Classifier ...................................................................................... 47 
4.4.2 Page Parser ............................................................................................ 48 
4.5 Implementation of Users and Permissions Management Module ............ 50 
4.5.1 User and Role Management .................................................................. 50 
4.5.2 User Authentication .............................................................................. 52 
4.5.3 Implementation of Single Sign On ....................................................... 56 
4.6 Commodity Query Implementation ............................................................ 58 
4.7 Summary ........................................................................................................ 59 
Chapter 5 System Test ............................................................................ 60 
5.1 Test Environment Configuration ................................................................. 60 
5.1.1 System Configuration for Test Environment ........................................ 60 
5.1.2 MongoDB Cluster Configuration ......................................................... 60 
5.2 System Test .................................................................................................... 61 
5.2.1 Unit Test ................................................................................................ 61 
5.2.2 Functionality Test .................................................................................. 62 
5.2.3 Performance Test ................................................................................... 63 
















Chapter 6 Conclusion and Future Work .............................................. 65 
6.1 Conclusion ..................................................................................................... 65 
6.2 Future Work .................................................................................................. 65 
References ................................................................................................ 67 



































搜索引擎，指的是一种在 Web 上应用的软件系统，它以一定的策略在 Web
上收集和发现信息，这些集合对应于 Web 上一段时间内搜集的网页[1]。 
随着互联网的发展，ISC（Internet Systems Consortium）[2]对互联网中主机数


















年 4 月发布的《2015 年中国网民搜索行为调查报告》显示，截止到 2015 年 12
月，我国搜索引擎用户规模为 5.66 亿，使用率达 82.3%[3]。  
 






























垂直搜索引擎和综合搜索引擎的对比如表 1-1 所示。 
表 1-1 综合搜索引擎和垂直搜索引擎比较 
 综合搜索引擎 垂直搜索引擎 









































页开始爬行，在抓取网页的过程中，不断将新的 URL 放进待爬行的 URL 队列中，
直到待爬行队列为空或是达到指定的条件时停止爬行[8]。如图 1-3 所示，网络爬
虫常由以下几个部分构成： 
(l)待爬行的 URL 队列：存放待爬行的 URL 列表； 
(2)域名解析器：对域名进行解析，并决定从那个服务器获取网页数据； 
(3)爬行器：下载 URL 对应的网页； 
(4)页面解析器：解析下的载网页，抽取有效信息和 URL; 
(5) URL 去重：将 URL 去重后加入到待爬行的 URL 队列中； 
(6)存储器：存储页面解析器解析的出的结果。 
 






















相关的网页链接，然后从已下载的页面中提取 URL 并预测该 URL 是否与给定的
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